A derivative of Bacillus subtilis strain 168 sensitive to defective bacteriophages PBSX and PBSZ has been isolated. This particular strain, RUB824, carries the genetic information for defective bacteriophage PBSX.
Bacillus subtilis strains 168 and W23 maintain the defective inducible prophages PBSX and PBSZ, respectively, within their DNA (1, 6, 7) . These two defective bacteriophages share a common morphology and similar antigenic properties, are lethal to sensitive hosts, and package DNA of bacterial origin in their bacteriophage heads (1, 5, 6, 7) . However, bacteriophages PBSX and PBSZ have different attachment sites on the bacterial cell wall and therefore differ in the bacteria to which they can attach (2, 6, 7). The bactericidal effect of these defective bacteriophages is a function of the attachment oftheir tail fibers to the glucosylated teichoic acids in the cell wall of the sensitive bacteria (1, 2, 3) . Bacteriophage PBSX kills B. subtilis strain W23, and bacteriophage PBSZ is bactericidal to strain 168 (6, 7) . The bactericidal effects of the defective phages are similar to the activity of colicins on sensitive receptors (4, 5) .
Alterations in the cell wall composition of sensitive bacteria make these strains resistant to attachment of the defective bacteriophages (3) . Previously (9) checked for their sensitivities to defective bacteriophages PBSX and PBSZ. Additionally, these strains were tested for the number and type of defective prophages they each carried.
The four interstrain transformants (RUB821, RUB822, RUB823, RUB824) in addition to strains BR151 and RUB815 were induced with mitomycin C, and the killing effects of the lysates were determined for these six strains (Table 1). The lysate of strain BR151 (defective bacteriophage PBSX) was bactericidal for strain RUB815 as expected. The lysate from strain RUB815 (defective bacteriophage PBSZ) was lethal to strain BR151 in addition to the interstrain transformants (RUB821 to 824). However, one of the interstrain transformants (RUB824) was sensitive to lysates prepared from the five PBSX-carrying strains (BR151, RUB-821 to 824) and from the PBSZ-carrying strain (RUB815). These results indicate that strain RUB824 was sensitive to both defective bacteriophages PBSX and PBSZ. To determine whether the sensitivity of RUB824 to these lysates was in fact due to the defective bacteriophages, antiserum against bacteriophage PBSX was utilized (8) . The results (Table 2) indicate that the killing activity of the lysates was abolished in the presence of anti-PBSX serum. Both defective bacteriophages were inactivated by the anti-PBSX serum. This result agreed with the antigenic imilarity of these two bacteriophages that has been previously reported (1) . Lysates from a derivative of B. subtilis strain 168 that is unable to induce bacteriophage PBSX (1, 8) were not lethal to strains RUB815 and RUB824 (Table 2) . Furthermore, electron micrographs (not shown) demonstrated that defective bacteriophage PBSX attached to strains RUB815 and RUB824. Bacteriophage PBSX does not attach to strain BR151 (6, 7).
Therefore, it can be concluded that strain RUB824 has acquired the attachment site and has become sensitive to bacteriophage PBSX.
Thus, strain RUB824 has been made sensitive bBacterial strains were grown in M broth to a optical density of 50 Klett units, and 0.1 ml of the culture was added to 2.5 mnl of semisolid M medium (0.7% agar) and layered onto M medium (1.5% agar). e Bacteriophage lysate (0.01 ml) was spotted onto the semisolid media overlay and incubated overnight at 37°C. +, Sensitivity of the bacteria to the bacteriophage; -, resistance. -ND aExperiments were performed as described in Table  1 , footnotes a to c. +, Bacteriasensitive to bacteriophage; -, bacteria insensitive to bacteriophage.
I Anti-PBSX serum (0.1 ml; 1/10 dilution) was added to the semisolid medium only. Anti-PBSX serum was obtained from A. Garro (1) .
cBacterial strain YB883 is a derivative of strain BR151. The genotype of strain YB883 is trpC2 metBlO xin-1. The loss of the xin function prevents the bacteria from being able to induce prophage PBSX (1, 8) . ND, Not determined.
to a defective bacteriophage which it carries in its DNA. However, this sensitivity does not appear to adversely affect growth, sporulation, or the frequency of transformation (9; unpublished data). The isolation of a B. subtilis 168 derivative strain sensitive to its own defective bacteriophage will help in the elucidation of the mode of action of these bactericidal agents by permitting genetic analysis via the process of DNAmediated transformation.
